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Background
Vertigo is a common reason for a patient presenting to a general practitioner [1] . a British study involving a population of 2064 subjects aged 18-64 demonstrated that 20% of people suffered from vertigo at least once a month [2] . The term "dizziness" in Polish may mean different ailments: the illusion of a spinning motion (vertigo in english), as well as uncertainty of gait/instability (disequilibrium in english). Because of the ambiguity of the term "dizziness", and the fear, emotional stress and anxiety of the patient accompanying this symptom, there is a difficulty to determine whether it is a condition requiring urgent intervention, or only a symptom accompanying a benign disease [3] . this is because the etiology of dizziness is varied. it accompanies many pathological processes leading to damage of the vestibular system at a peripheral or central level (labyrinthitis, vestibular neuritis, Meniere's disease). in addition, it can be a manifestation of systemic diseases [3, 4] . it can accompany cardiovascular diseases (arrhythmias, orthostatic hypotony, hypertension), it occurs as a side effect of drugs, appears in the course of neurological (tia, stroke, multiple sclerosis) or endocrine diseases (diabetes, thyroid dysfunctions), after head and/or neck injury, or is a consequence of improper lifestyle -fatigue, stress, or a symptom of psychosomatic diseases [5] . one of the most common causes of dizziness is benign paroxysmal positional vertigo (BPPV) [3, 6, 7] . it is considered to be not only the most common cause of vertigo associated with organs of balance [3, 6, 7] and vertigo of ear-related origin [8] , but also the most common cause of vertigo in general, especially in elderly people presenting to a primary care physician (up to 50%) [9, 10] . typical symptoms comprise short, lasting several seconds, sudden and severe systemic vertigo concomitant with balance disorders, a feeling of instability, often accompanied by nausea, vomiting, pallor and sweating, causing fear and anxiety in the patient [11] . these symptoms are caused by a specific body movement, e.g. looking aside, behind, bending the head back, moving sideways. they appear during housework, at work, or during a visit to a hairdresser or a dentist. one diagnostic method is the Dix-hallpike manoeuvre, during which the patient experiences vertigo and nystagmus [6] . in approximately 50% of cases it is not possible to determine the direct cause (so-called idiopathic BPPV) [6] . other cases are most frequently associated with injuries or vestibular neuritis [6] . there are also reports that BPPV occurs as a consequence of surgical procedures, including ear-related and dental procedures [12] . it is worth paying attention to BPPV, as it is easy to diagnose, including by a general practitioner. with a correctly collected medical history the prognosis is favourable, and there is a possibility of effective treatment.
Objectives the aim of the study was to assess the effectiveness of the canalith repositioning procedure in patients suffering from inidiopathic and posttraumatic BPPV.
Material and methods
The study involved 50 people aged 22-78, mean age 53 ± 13 years old, diagnosed with BPPV using the Dix-hallpike diagnostic manoeuvre (positioned on the back, with the head tilted 45° to the side). in order to exclude other causes of vertigo, each of the subjects underwent an otoneurological examination: caloric reflex test, videostagmography, pure tone audiometry, static posturography, computed tomography of the head -the results were normal. subjects with fresh ischaemic lesions in the brain (stroke) and vestibulopathy were not enrolled in the study. 2 groups of 25 subjects each, comprising patients with post-injury/posttraumatic (group a) and idiopathic (group B) BPPV (tab. 1) were created. The causes of injuries in group a included: car accidents associated with whiplash-type injury -44% (11), falls from heights -16% (4), implantation of a cochlear implant -20% (5), dental procedures -20% (5) . in the total of both groups ailments were localized on the right side in 52% (26), on the left side in 38% (19), and bilaterally in 10% (5) of the patients. all cases of bilateral symptoms were recorded in group a. the treatment was performed using the epley repositioning manoeuvre, controlling its efficacy every 7 days by means of the Dix-hallpike diagnostic manoeuvre. no vertigo or nystagmus in this diagnostic manoeuvre demonstrates regression of symptoms [6] . the epley medical manoeuvre is a complex of consecutive movements, aimed to remove otoliths from the semicircular canals. initially, the patient is in a sitting position, and then the head of the patient is rotated 45° toward the affected side, 90° in the opposite direction, then another 45°. at the end the patient returns to the sitting position (for a detailed description see [13] ). in the absence of effectiveness the treatment was repeated. The material was subjected to statistical analysis using the statistica Pl 10.0 software package (statsoft).the normality of the distribution of the age variable was confirmed using the shapiro-Wilk test. in order to examine the significance of differences between the examined groups, student's t-test was applied, and in the case of qualitative variables the chisquare test of independence or alternatively the Fisher's exact test were applied. the odds ratio, with a 95% confidence interval for the performed manoeuvre, was determined. the odds ratio was determined for the first, second and third manoeuvres. estimation of confidence intervals was performed using Woolf's approximation. The tests were considered statistically significant at p < 0.05.
Results
The mean age in the whole group was 53 ± 13 years, the mean age in group a -53 ± 15, and in group B -53 ± 11 years. age profile and sex distribution did not significantly differ between groups a and B (p = 0.500). in group B a complete regression of ailments in 72% (18) of the patients was observed as early as after the first manoeuvre, and in another 20% (5) of the patients the regression of vertigo was obtained after the second manoeuvre; two more subjects recovered after the performance of successive treatments. in group a only 12% (3 subjects) benefited from the first manoeuvre, and 40% (10 subjects) from the second one. the percentage of patients recovered up to the second medical manoeuvre was 52% (13) for group a and 92% (23) for group B, which is a statistically significant difference (p = 0.0016). the effectiveness of successive manoeuvres in both groups is presented in table 2.
according to the odds ratio, the patients from group B were over 18 times more likely to experience regression as early as after the first medical manoeuvre. analyzing the effectiveness of the treatment, it was observed that the number of performed manoeuvres which guaranteed full effectiveness was on average 1.16 per patient for patients with only one semicircular canal affected, and 3.5 when semicircular canals on both sides were affected.
Discussion
BPPV is among the most common causes of dizziness, especially in the population of elderly people [14] , which is confirmed by the average age of the subjects (approx. 53 years). in approximately 50% of cases it is not possible to determine its direct reason (idiopathic BPPV) [6] , which was also observed in the study patients. the treatment of choice in the therapy of BPPV comprises the motor manoeuvre (e.g. the elpey or semont manoeuvre) -grade a of recommendation [6, 13, 15] . on one hand, this results from the high efficacy of the performed manoeuvre -of up to 80-98% [9] , and on the other hand, from the quick results of the treatment [15] . although the number of patients with im- provement increased successively in subsequent repetitions in both groups (tab. 2), patients in group a required more manoeuvres to achieve a positive effect, and their chance for the regression of symptoms after the first manoeuvre was smaller. this is indicated by the more chronic or complicated course of BPPV in the case of injury. Five cases of bilateral vertigo were recorded in the study patients in the group of posttraumatic subjects. in the literature it is reported that posttraumatic BPPV belongs to conditions arising from head injuries, whiplash-type injuries, and surgeries of ears, nose or teeth, and they include approximately 15% of BPPV cases [6] . Most likely, the chronic or complicated course of BPPV with trauma in medical history results from the mechanism of injury: large accelerations of the head resulting from the force of the action of the injury, which leads to more extensive damage of the otolith organ; in turn drilling into temporal bone, the installation of cochlear implants transfers vibrations from skull bones to the bony labyrinth, causing its mechanical excitation/vibration, similarly as in the case of head injury. idiopathic BPPV is most probably caused by degenerative lesions of the otolith organ in the inner ear [6] . spontaneous damage is probably associated with senile changes, hormonal disturbances, and periodic vasospasm [6] . Vertigo may impair life activity, resulting in: a sense of loss of the previous style of functioning, a constant feeling of fear and insecurity caused by a possible attack of symptoms, and therefore related to further functioning in the professional and family spheres (the feeling of a threatening disease), a number of negative emotions: anger, fear, feeling of guilt, sadness, sense of losing control over the body and senses, and of a disability. it leads to frustration and creates a risk of depressive disorders. in consequence it leads to a decline in the quality of life [17, 18] .
Vertigo is a common problem in medical practice, but also in the practice of a family doctor. it is usually associated with co-morbidities such as hypertension, coronary heart disease, diseases of the spine, diabetes, or lipid disorders. at the same time, it is among the main reasons for the presentation of patients to a family doctor [16] . however, the above-mentioned conditions are not always the cause of vertigo symptoms. BPPV is also a frequent disease entity, but is not always immediately diagnosed. Meanwhile, its diagnosis and treatment are quick, noninvasive, and effective. however, BPPV should not be underestimated, as intracranial proliferative processes may mimic the symptoms of BPPV, and additionally BPPV may mask a concomitant malignancy [6, 11] . a family doctor, exercising holistic patient care, encounters in his/her daily work a very wide range of diseases. he/ /she is the primary care physician and takes the initial decision concerning each diagnosed health problem [16] . the suspicion of BPPV allows for avoiding unnecessary pharmacotherapy, leads to rapid improvement of the quality of life, prevents possible falls, and reduces the stress associated with uncertainty about health conditions.
Conclusions
1. the application of motor rehabilitation is a non-invasive method with high effectiveness for treating vertigo in the course of BPPV. 2. trauma in medical history prolongs the treatment of BPPV. 3. if BPPV affects both sides, the manoeuvre should be repeated more times. 4. the characteristic medical history facilitates forming a suspicion of the diagnosis of BPPV with a high probability as early as in the office of a general practitioner, which allows for quick diagnosis and effective specialized treatment.
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